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1. Introduction
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In this section we propose a general rt*jcction method ~.hicll CXLPIKIS
Von Neumann’s original reJoction mctho,l [8]. l,r~ f(x) bu LI,U llro!j~l!]ilILy
density function (pdf) with support :? from which v~lri:~c~’s :lrtI to be ~L’ll-
erated. Let h{x:Ql be an@tl!cr pdf (wllcr~’ ‘~ is a “free” pariir!~’lcr tu bl’
determined) satisfying f(x) s :L h(x;”~). Sor all x c ~ and u & 1. “1’hu
general rejection method is as foliows:

1. Generate a random vnriate x from h(x;q).

2. Generate a uniform (0,1) random varlatc L.

3. . If u S ?’(?c) = f(x)f:ih(~;:), ~CCOpL X = x il~i II random Vilriillt’
from f(x). Otherwise, return to 1.

In the above rrocrdure, l/N ~S dcJsign:ltcll tht? i?ffi~’[ul)cy Uf LhL’ rtTjCIL’Litlll

nethod. A jkqstification f~r this procmlur~’ IXIS bl’1’n ~iVdil 1)~ (~111’ilf Lilt
authors [4] and is summarized bol.?w.

We cnn directly compute th.’ fullowlng:

}’[U < f(X)/uh(X;O) I X= X] = f(x)/mh(x;o).

P[u < f(x)/cdl(x;9)] +[u < f(x)/.}h(x;G)] “ h(x;n)rlx

J
m f(x)lci dx

- I/m.

Substituting yicltls

P[X = X I Us f(x)/ah(x;O)] ■ (f(X)/dl[X;~]} “ h(x;O)/(1/U)

= f(x) .

1. Thr nl~:orlthm usrcl for Ncner:ltinl! r:lndom voriiltcs from I1(x;O)
must br cfficicnt.
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z = -En(u).

2. Ccncratc a uniform variatr v. If V ~ T(z), rc’jcct 2 nml rclurn
to Slcp 1.

4. Accept the variate X = Z.

The computational efficluncy (CPL! time) of the proccdurr ran bc imprmwd
by generating the cxpmcn~ial variat,’ iII St~*p 1 by faster but more com-
p:.exmcthocls [1,71.

3.2 Method 2: L>gistic

In this case the distribution of intrrc?at Js the standard no?”mi]l dL”~-

sity (3.1), and h(x;d) Is the logistic pdf:

h(x;9) =
Cxp (-d?)—— - CO< ~ < O’m

@ ● [1 + cxp(-x/w2 ‘ ‘

It can be shown numcricully that q* = 0.626657, ]/:L* = 0.9196, nnd
T(x) = 0.25 [~ + csp(-1.5957 X)]2 “ eX;I(-X2/~ + 1.5957 x).

The resulting nlgorit!~m is as follows:

1. Generate a logistic variate z from a uniform V:lr~iltL’ u vi~l
Z - -0.626657 h(~/U - 1).

2. Generate a uniform variate v. If v > “1’(z), rc’.Jcct z and r(turn
to step 1.

3. Accept X = Z.

The optimal efficiency of this algcrithm is improved over the previous
MCthod . ilowcvcr, the evaluation of Lhc function 1’ is more tedious.
Simple upper and lower bounds (pcrhap~ linear functions) for T could
furthur Improve this method.

3.3 Method 3: Cauchy

Finally. the Cauchy pdf i~ considr.red:

(
h(x;(l) = 1# (1 + (x/o) *)-l, -m<x <al.
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3. Acci!Et X = Z.

f(x) = ——–—-–
+i(okm ‘x’(-’2/’4” osx54”~4”~’
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